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Abstract 

Esophageal carcinosarcoma is a rare malignant neoplasm consisting of both carcinomatous 
and sarcomatous components. It is generally treated by surgery, radiotherapy and chemo- 
therapy according to the protocols used for other esophageal cancers. However, the treat- 
ment of esophageal carcinosarcoma by radiotherapy alone before surgery has not been pre- 
viously described. We report a patient with a rapidly growing esophageal carcinosarcoma 
that was efficiently reduced by neoadjuvant radiotherapy alone. A previously healthy 69- 
year-old man was admitted with dysphagia. Initial esophagogastroduodenoscopy (EGD) 
revealed a small nodular polypoid lesion of about 10 mm in the middle esophagus. A second 
EGD 1 month later showed that the tumor had expanded into a huge mass. A biopsy spec- 
imen revealed that the tumor comprised squamous cell carcinoma with spindle cell compo- 
nents, and the tumor was diagnosed as carcinosarcoma which was diagnosed as stage I 
(TlbNOMO). Due to renal dysfunction, the patient was treated with neoadjuvant radiotherapy 
(40 Gy) without chemotherapy. A third EGD 1 month later revealed remarkable tumor re- 
duction. He then underwent total esophagectomy with regional lymph node dissection 
(pStage 0, pTlaNOMO). After surgical operation, the patient was followed up without adju- 
vant therapy. Whole body computed tomography revealed lung metastasis 14 months after 
surgery, and the patient died 2 months later. The neoadjuvant radiotherapy for esophageal 
carcinosarcoma was considered to have contributed to the subsequent surgery and his pro- 
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longed survival time. Thus, radiotherapy alone might be a suitable neoadjuvant therapy for 



Introduction 

Esophageal cancer is the third most common gastrointestinal cancer [1]. While 89% 
of reported esophageal cancers are of the squamous cell type, only 1.3% of them present 
as carcinosarcomas [1]. Carcinosarcoma of the esophagus is a rare malignant neoplasm 
consisting of both carcinomatous and sarcomatous components. Although the oncogenesis 
of carcinosarcoma remains unclear, both metaplastic and collision concepts have been 
proposed. The former involves individual elements derived from a single common ancestor 
cell [so-called carcinosarcoma), and the latter involves two individual stem cells that 
independently and simultaneously undergo malignant transformation [true carcinosar- 
coma) [2]. The 5-year survival rates after treatment are quite similar to those reported for 
squamous cell carcinoma [SCC) [3, 4]. Although the 3-year survival rate is higher for 
carcinosarcoma than for SCC, the 5-year survival rate does not significantly differ between 
them. Esophageal carcinosarcoma is usually treated by partial or total esophagectomy with 
regional lymph node dissection according to the protocols used for other esophageal can- 
cers [3-5]. A few reports have described radiotherapy and chemotherapy for esophageal 
carcinosarcoma before or after surgery. One study found that radiotherapy could not control 
recurrent tumor growth after esophagectomy [5], whereas another found that chemo- 
therapy and radiotherapy reduced primary lesions by 45% after surgery including an 
esophageal bypass with a stomach tube [6]. However, the effects of treating esophageal 
carcinosarcoma by neoadjuvant radiotherapy before surgery have not been described. 

We describe a patient with a rapidly growing esophageal carcinosarcoma that was 
efficiently reduced by radiotherapy alone before surgical treatment. 

Case Report 

A previously healthy 69-year-old man was admitted to our hospital with dysphagia. His 
family and medical histories were unremarkable. Neither lymphadenopathy nor thyroid 
swelling were evident and abdominal findings were normal. All laboratory data upon ad- 
mission were within normal limits except for creatinine, which was 1.6 mg/dl. Creatinine 
clearance was estimated as 33.9 ml/min. Tumor marker levels were all within normal limits: 
SCC antigen 1.3 ng/ml, carcinoembryonic antigen 1.9 ng/ml and carbohydrate antigen 19-9 
11 U/1. A first esophagogastroduodenoscopy [EGD) revealed a small nodular polypoid lesion 
about 10 mm in diameter with central ulceration in the lower esophagus [fig. la). The tumor 
surface was not stained by Lugol's iodine [fig. lb). A second EGD 1 month later showed that 
the tumor had expanded into a huge mass that occupied the esophageal lumen [fig. Ic). The 
tumor surface was relatively smooth and fuzzy [fig. Ic) and part of the surface comprised 
normal esophageal epithelial mucosa [fig. Id, arrows). However, due to the size of the tumor 
the basal part could not be visualized by EGD. Contact with EGD caused slight oozing from 
the surface of the tumor. The esophageal mucosa surrounding the tumor was rough [fig. la) 
and not stained by Lugol's iodine [fig. lb). However, biopsy specimens obtained from the 
esophageal mucosa surrounding the tumor revealed no malignancy. Moreover, 1 month of 
treatment with a proton pump inhibitor essentially normalized the esophageal mucosa 
surrounding the tumor [fig. Ic, d). Thus, we considered that gastroesophageal reflux of the 
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Stomach contents had caused the transition of the surrounding esophageal mucosa. Esoph- 
ageal ultrasonography revealed that the tumor was internally hypoechoic and relatively 
homogeneous [fig. le). The fourth layer was obvious [fig. le, arrowheads), and we thus 
considered that the tumor had not invaded the muscularis propria. Barium esophagography 
revealed a lobulated polypoid lesion about 6 cm in diameter with a relatively smooth 
surface, a central superficial irregularity and depression in the lower esophagus [fig. 2a). A 
biopsy specimen showed that the tumor comprised poorly differentiated SCC with spindle 
cell components [fig. 3a). Immunohistochemical evaluation of a biopsy specimen of the tu- 
mor obtained at the time of the first EGD revealed that the SCC cells were positive for cyto- 
keratin [fig. 3b). In contrast, the spindle-shaped tumor cells were positive for vimentin and 
negative for cytokeratin [fig. 3c), CD34 [fig. 3d) and a-smooth muscle actin. Transitional 
features between the two components were also evident. The tumor was finally diagnosed 
as carcinosarcoma. Whole body computed tomography found no evidence of metastasis. 
According to the Guidelines for Clinical and Pathologic Studies on Carcinoma of the 
Esophagus, 10th edition [7], the esophageal carcinosarcoma was diagnosed as stage I 
[TlbNOMO). 

At that time, the patient refused surgical treatment but accepted chemoradiotherapy. 
Due to renal dysfunction, he was treated with neoadjuvant radiotherapy [40 Gy) alone 
without chemotherapy. A third EGD 1 month after radiotherapy showed a remarkable 
reduction in the size of the tumor [fig. If), which was visualized as a small polypoid lesion. 
Barium esophagography also revealed a tumor about 1 cm in diameter with a smooth 
surface [fig. 2b). These findings indicated that neoadjuvant radiotherapy alone had been 
exceedingly effective for carcinosarcoma. He finally agreed to surgical treatment and 
underwent total esophagectomy with regional lymph node dissection. Pathological exam- 
ination revealed that the esophageal carcinosarcoma had invaded the lamina propria mu- 
cosa and that resected regional lymph nodes harbored no malignancy. At that time, the 
esophageal carcinosarcoma was finally diagnosed as pStage 0 [pTlaNOMO). After surgical 
operation, the patient was followed up as an outpatient without adjuvant therapy. Whole 
body computed tomography revealed bilateral lung metastasis 14 months later. However, 
the patient refused treatment for the metastasis and died 16 months after surgery. 

Discussion 

Composite malignant tumors with both carcinomatous and sarcomatous components 
are known as carcinosarcomas. Esophageal carcinosarcoma reportedly accounts for 0.47- 
2.4% of all esophageal tumors [4, 8, 9]. Virchow [10] in 1865 investigated a rare malignant 
neoplasm consisting of carcinomatous and sarcomatous components and referred to it as 
carcinosarcoma. Since then, such neoplasms have also been referred to as sarcomatoid 
carcinoma, pseudosarcoma or spindle cell carcinoma. In 1992, Ro et al. [11] proposed the 
following histological criteria for carcinosarcoma: concurrent malignant epithelial and 
spindle cell components with transitional areas in between and a sarcomatoid component 
expressing an epithelial phenotype. According to these criteria, the Guidelines for Clinical 
and Pathological Studies on Carcinoma of the Esophagus, 9th edition classified esophageal 
carcinosarcoma as so-called carcinosarcoma, pseudosarcoma and true carcinosarcoma [12]. 
However, a recent report found no clinical or behavioral differences among the subtypes [3]. 
Thus, analysis of the characteristics of esophageal carcinosarcoma as a whole is important. 
Therefore, a classification of subtypes might not be essential for considering the clinical 
outcomes and features of carcinosarcoma, and the tumor in our patient was classified as 
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esophageal carcinosarcoma according to the Guidehnes for Chnical and Pathologic Studies 
on Carcinoma of the Esophagus, 10th edition [7]. 

Among 87 patients with carcinosarcoma described in the literature, 83 [95.4%), 3 
[3.4%) and 1 [1.1%) were treated by surgical resection, local excision and endoscopic 
resection, respectively. Regional lymph nodes were involved in 31 of 59 patients [52.5%) [3, 
13]. Another review of 57 patients with esophageal carcinosarcoma described that 54 
patients [94.7%) were treated by curative resection, of whom 15 [27.8%) received ad- 
ditional treatment, including chemotherapy [n = 8), chemoradiotherapy [n = 6) and 
radiotherapy alone [n = 1) [6]. Sanada et al. [6] reported that chemotherapy [5-fluorouracil 
plus docetaxel) and radiotherapy [66 Gy) for 2 months achieved a 45% reduction rate for 
primary lesions after surgery comprising an esophageal bypass with a stomach tube. On the 
other hand, Iwaya et al. [5] reported that radiotherapy could not control recurrent tumor 
growth after esophagectomy. In the review by Sanada et al. [6], only 2 patients received 
neoadjuvant chemoradiotherapy before surgery. These two reports are published in the 
Japanese literature and cannot be found by searching PubMed [National Library of Medi- 
cine). However, esophageal carcinosarcoma treated by radiotherapy alone before surgery 
has not been described. 

The review described by McCort [14] concluded that the prognosis is more favorable for 
carcinosarcoma than for SCC. Xu et al. [9] reported that the carcinomatous component of the 
tumor is usually at an early stage at the time of diagnosis and that the incidence of lymph 
node metastasis is thus low. However, the 5-year survival rates after treatment are similar to 
those reported for SCC [3, 4], since 5 years after surgery for carcinosarcoma, only 9 [16.4%) 
of 55 patients remained alive and free of disease or had died of unrelated causes [3]. One 
study compared carcinosarcomas and SCC [4]. Although the 3-year survival rate was higher 
for carcinosarcoma than for SCC [62.8 vs. 28.1%), the 5-year survival rates did not signifi- 
cantly differ between them [carcinosarcoma 26.7% vs. SCC 22.4%) [4]. Thus, the prognosis 
is not as favorable as previously believed, due to the high possibility of hematogenous 
metastasis occurring later. Sanada et al. [6] reported that liver metastasis and peritoneal 
dissemination typically accompany sarcomatous components. The tumor in our patient was 
diagnosed as stage I at initial hospitalization and treated by neoadjuvant radiotherapy 
followed by total esophagectomy with regional lymph node dissection. Esophageal carcino- 
sarcoma within stage I is generally treated by surgical resection, the same therapy as 
for esophageal SCC according to the Guidelines for Diagnosis and Treatment of Carcinoma 
of the Esophagus [15]. During initial hospitalization, the patient refused surgical treatment 
but accepted chemoradiotherapy. Due to renal dysfunction [1.6 mg/dl of creatinine and 
33.9 ml/min of estimated creatinine clearance), chemotherapy such as cisplatin plus 5-fluo- 
rouracil was considered to be unsuitable for the treatment of his esophageal carcinosar- 
coma. The patient declined the chemotherapy and provided informed consent to treatment 
with radiotherapy alone, which was not a standard therapy for esophageal carcinosarcoma 
based on the Guidelines for Diagnosis and Treatment of Carcinoma of the Esophagus [15]. 
Therefore, the patient was treated by neoadjuvant radiotherapy [40 Gy) without chemother- 
apy to reduce the tumor and improve his dysphagia, and then he finally accepted surgical 
treatment. However, he died 16 months later due to lung metastasis which we considered 
was caused by late hematogenous metastasis. The neoadjuvant radiotherapy ameliorated 
his symptom such as dysphagia and improved his quality of life although he finally died. The 
neoadjuvant radiotherapy for esophageal carcinosarcoma was considered to have contribut- 
ed to the subsequent surgery and his prolonged survival time. 
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In conclusion, we describe a rapidly growing esophageal carcinosarcoma that was re- 
duced by radiotherapy alone before surgical treatment. Thus, radiotherapy alone might be a 
useful candidate for neoadjuvant therapy of esophageal carcinosarcomas. 
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Fig. 1. Findings of first, second and third assessments by EGD. a The first EGD showed a small nodular 
polypoid lesion with central ulceration in the lower esophagus surrounded by rough esophageal epithelial 
mucosa, b The tumor surface was not stained with Lugol's iodine due to possible gastroesophageal reflux 
of stomach contents, c The second EGD 1 month later showed a huge mass with a relatively smooth and 
fuzzy surface occupying the esophageal lumen, d The tumor was partially covered with normal esoph- 
ageal mucosa (arrows], e Esophageal ultrasonography showed the tumor to be mainly localized within the 
submucosal layer. Internally, the hypoechoic tumor had a relatively homogeneous pattern. The muscularis 
propria was apparent (arrowheads], f The third EGD showed that the tumor was remarkably reduced to a 
small polypoid lesion 1 month after 40 Gy of radiotherapy. 
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Fig. 2. Barium esophagography findings of the lesion before and after 40 Gy of radiotherapy, a Image 
showing a lobulated polypoid lesion about 6 cm in diameter with a relatively smooth surface, central su- 
perficial irregularity and depression in the lower esophagus, b Barium esophagography after 40 Gy of ra- 
diotherapy showed a tumor about 1 cm in diameter with a smooth surface [arrows]. 
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Fig. 3. Immunohistochemical findings of a tumor biopsy specimen, a Hematoxylin and eosin staining 
showed the tumor to be comprising poorly differentiated SCC with spindle cell components and tran- 
sitional features between them. The SCC [b] and spindle-shaped tumor cells (c] were immunohistochem- 
ically positive for cytokeratin and vimentin, respectively. Both SCC and spindle-shaped tumor cells were 
negative for CD34 [d]. Original magnification x200. 
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